When does MMR loss occur during HNPCC progression?
Inactivation of DNA mismatch repair (MMR) is the hallmark of hereditary nonpolyposis colorectal cancer (HNPCC) and sporadic colorectal cancers with microsatellite instability (MSI+). MMR loss results in a markedly elevated mutation rate, and many MS mutations are found in MSI+ cancers. In theory, it is possible to estimate the interval between MMR loss and cancer removal by counting numbers of cancer MS mutations--the more MS mutations, the longer the intervals since MMR loss. Using this somatic molecular clock approach, MMR loss is estimated to precede transformation (clonal expansion) and likely occurs in normal appearing colon. Surprising, ages at MMR loss are more consistent with MMR loss as a relatively late event during progression to MSI+ cancer.